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Attorney's Docket No. 05871. 00 10.CNUS03 



METHOD AND APPARATUS FOR PERFORMING LARGE NUMBERS OF 
REACTIONS USING ARRAY ASSEMBLY 

This application claims priority to U.S. Provisional Application Serial 
5 No. 60/158,315, filed October 8, 1999 and to U.S. Application Serial No. 09/686,597, 
filed October 10, 2000. 

FIELD OF THE INVENTION 
The present invention relates to a method and apparatus for performing a large 
number of reactions using array assembly. In particular, the present invention features a 

10 method and apparatus for performing a large number of chemical and biological 

reactions by bringing two arrays into close apposition and allowing reactants on the 
surfaces of two arrays to come into contact. The present invention is exemplified by 
performing a large number of polynucleotide amplification reactions using array 
assembly. In addition, the present invention features a method and apparatus for 

15 coupling the amplification of polynucleotides and the detection of sequence variations, 
expression levels, and functions thereof. 

BACKGROUND OF THE INVENTION 
Intense efforts are under way to map and sequence the human genome and the 
genomes of many other species. In June 2000, the Human Genome Project and Celera 

20 Genomics announced that a rough draft of the human genome had been completed. This 
information, however, represents only a reference sequence of the 3-billion-base human 
genome. The remaining task lies in the determination of sequence variations (e.g., 
mutations, polymorphisms, haplotypes) and sequence functions, which are important for 
the study, diagnosis, and treatment of human genetic diseases. 

25 In addition to the human genome, the mouse genome is being sequenced. 

Genbank provides about 1.2% of the 3-billion-base mouse genome and a rough draft of 
the mouse genome is expected to be available by 2003 and a finished genome by 2005. 
The Drosophila Genome Project has also been completed recently. Thus far, genomes of 
more than 30 organisms have been sequenced. 

30 Traditional nucleic acid sequencing methods include the chemical cleavage 

method (or the Maxam-Gilbert method) and the chain termination method (or the Sanger 
method) (Sambrook et aL 9 Molecular Cloning: A Laboratory Manual, 2 nd Ed., Cold 
Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989). The basic strategy for 
the chemical cleavage method is to specifically cleave the end-labeled DNA at only one 
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